A bone autograft obtained from the iliac crest was implanted into the periodontal region of the lower first molar (36) in a patient suffering from juvenile periodontitis. In the present paper we describe the results of a biopsy obtained 5 years after the graft implantation. The radiological, histological and ultrastructural images obtained suggested that neoformation of bone, cementum-like tissue, and of connective tissue interposed between the two, had occurred.
Introduction
A number of investigators have tried to obtain neoformation of the periodontium using bone autografts [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Postoperative observations suggested that bone neoformation was accompanied by neoformation of cementum and ligament [5, 6, 8, 123 . Other studies have provided evidence indicating that migrating epithelial cells invade the periodontium and interpose themselves between the new bone and the root, thus preventing formation of a new ligament [13] [14] [15] [16] . These observations were, however, limited to periods of less than one year after grafting. In the present paper we describe results obtained 5 years after implantation of an iliac crest autograft into the periodontium of the first lower molar (36) in a patient suffering from juvenile periodontitis.
Materials and Methods
Clinical F.C., an 18-year-old female of French origin, was referred to the Department of Periodontology. On oral examination, a full permanent dentition was present and there was no evidence of active caries or defective restorations. However, both the lower and upper incisors and the first left molar (36) showed considerable mobility Fig. 5) were observed. The sections permitted visualization of concentric layers of lamellar bone similar to haversian systems (Fig.  5) . Ultrastructural examination of the specimens was limited in view of the difficulty in obtaining sections. However, they revealed the presence of numerous collagen fibrils in the periodontal ligament-like tissue (Fig. 9 ). In the newly formed bone, well mineralized collagen fibrils were present (Fig. 6) .
In some regions, it was possible to observe a thin layer of cementum-like tissue apposed to the root surface (Fig. 7) . Where it was possible to visualize the bone and the root in the same section, there appeared to be a continuous layer of connective tissue running from one surface to the other, similar to periodontal ligament (Fig. 8 ).
Discussion
Our clinical and radiological results showed that complete filling of the interradicular lesion and partial filling of the mesial defect had occurred. There was formation of supracrestal bone in the vestibular region of the proximal root, which had been originally devoid of bone. Intraosseous filling of pockets has already been reported [6, 7, 12, 18] , but to the best of our knowledge, complete filling has rarely been described in interradicular lesions. The deposition of new bone in the supracrestal region, observed in the proximal root, is also a rare observation. Since in humans it is not possible to make a histological reference notch on the root surface, as is usually done in experimental studies on animals, the interpretation of our results is limited.
Our histological results, as observed in plastic sections using Nomarski optics, confirm the presence of bone and periodontal elements. The bone was lamellar in nature and its periodontal face often exhibited an irregular profile, a basophilic appearance and a population of bone lining cells, which together are consistent with the interpretation that the bone surface was still undergoing remodelling. The space between the bone and the root showed numerous collagen fibers apparently running perpendicular to the bone surface. At the ultrastructural level, collagen fibrils were often seen to be twisted, possibly indicating imperfect collagen orientation in the newly formed periodontal region or, perhaps, an artefact due to torsional movement of the drill during the biopsy.
Our results showed a discernible cementum-like layer in the region of the newly formed periodontal region; no epithelial elements were found in this region. Thus, we believe that some form of attachment to the root surface had occurred. Previous studies in monkeys have shown that epithelial cells often migrate down to the site of the lesion and thus create a barrier for the formation of new ligament [193. The present observations, obtained 5 years after grafting, suggest that the success obtained was due to the use of the iliac graft according to the procedure previously published [17] . It also appears necessary to allow the tissues and the graft to interact for a long period of time before any judgement can be made about the outcome. Most of the previous studies were conducted 6 or 7 months postoperatively [6, 16] . The possibility that some of our observations may have been the result of spontaneous healing processes unrelated to the graft cannot be completely excluded. LIST-GARTEN [21] described the progressive replacement of epithelium attachment by a connective tissue junction in rats. However, evidence has shown that supracrestal bone never forms spontaneously. Also, previous studies have demonstrated that elements of the periodontal ligament are capable of inducing the formation of new cementum [15, 19] . Moreover, studies using periodontal ligament implants have shown that a new attachment is formed [8, 20] , and more recently, it has been suggested that new cementum formation is dependent upon the connective tissue elements of the ligament [22] . Also, it has been demonstrated that new bone is produced through the influence of periodontal ligament elements [19, 22] .
Although there seems to be no doubt that continuous remodelling of constituents of the periodontal ligament occurs in many periodontal diseases, we believe that our present results show that implantation of a bone graft into the affected sites in cases of juvenile periodontitis stimulates the formation of new bone and that this new bone provides a structural and perhaps inductive basis for the growth of constituents of the periodontal ligament. Induction of bone formation by bone fragments has previously been demonstrated in a variety of conditions [7, 11, 23] .
